Anthropogenic CO 2 emissions has led to global climate change and widely contributed to global warming since its concentration has been increasing over time. It has attracted vast attention worldwide. Currently, the different CO 2 capture technologies available include absorption, solid adsorption and membrane separation. Chemical absorption technology is regarded as the most mature technology and is commercially used in the industry. However, the key challenge is to find the most efficient solvent in capturing CO 2 . This paper reviews several types of CO 2 capture technologies and the various factors influencing the CO 2 absorption process, resulting in the development of a novel solvent for CO 2 capture.
has been increasing over time. Excessive CO 2 emission has a negative impact that leads to global climate change and disruption of the ecosystem. In order to maintain a safe and secure environment, CO 2 emissions can alternatively be controlled by carbon capture and storage (CCS) [1] , whereby CO 2 is separated from flue gas and permanently stored in large subsurface geologic reservoirs.
Various technologies that have been developed for CO 2 capture are gas membrane separation, solid adsorption, and absorption by chemical/physical solvents [1] [2] [3] . Table 1 shows a comparison of three different CO 2 capture methods. These methods utilize different approaches which can be adapted to the treatment of industrial effluents. In the chemical industry, the use of separation technologies correlate directly with operational confidence [4] . The absorption technology is the most common method for capturing CO 2 , since it is applicable to industry demands and scale. Efficiency of the carbon dioxide absorption technology can be as high as 98%. The source of energy penalty in absorption-based methods is from thermal regeneration, h leads to high-energy consumption. This may be because a large amount of water is vaporized during solvent regeneration. Compared to other CO 2 capture methods, adsorption requires a slightly lower amount of energy for the regeneration process. This is because there is low steam loss during CO 2 desorption [5] . Energy penalty in the adsorption process comes from either thermal or vacuum regenerations. In the membrane separation methods, energy penalty is from feed compression or/and vacuum on the permeate. Membrane separation technology is seldom used as the operating flexibility of the membrane system is strongly affected by flue gas conditions, making it difficult to apply the technology [6] .
Absorption processes are commonly employed in chemical industries, where they are significantly utilized for CCS applications, and in the treatment of natural gases. One of the most effective methods for CO 2 capturing is by the use of amine solvents in gas absorption. However, the use of alkanolamines for CO 2 capture has several drawbacks, such as high incidence of corrosion, volatility and proneness to thermal and oxidative degradation [7] [8] . These limitations cause extra energy consumption and require more investment on equipment [9] . Therefore, the detriment of using amine solvents for CO 2 capture drives researchers to find alternative solvents with improved absorption performance. The use of amines and ionic liquid mixtures as improved solvents has been suggested to overcome these drawbacks [12] . Ionic liquids (ILs) are the organic salts that form stable liquids below 100°C, or even at room temperature. The recent concept of using ILs for CO 2 capture has became attractive when it was discovered that they had CO 2 absorption properties [3] [13] [14] . The advantages of ILs are that they have low vapor pressure and are thermally stable over a wide range of temperature. However, most ILs are not cost effective compared to commercial amines. Thus, developing economical and energy efficient CO 2 capture technologies is urgently required.
With respect to this, the desirable properties of ILs and alkanolamines may be integrated, so that energy can be saved during the regeneration process. The aim of this short review is to summarize research trends in CO 2 capture, and the factors influencing the CO 2 capture when using ionic liquids and aqueous amine-ionic liquids mixtures.
RESEARCH PRogRESS on Co 2 CAPTuRE Ionic Liquid
In the recent decade, ionic liquids have been considered as good absorbents for CO 2 capture. Zubeir et al., [15] 
AQuEouS AMInE-IonIC LIQuID MIXTuRES
Recently, Lv et al., [20] -hindered the tertiary amine of MDEA. Table 2 shows summarizes recent research findings in CO 2 capture using amine and ionic liquid mixtures. 
FACToRS AFFECTIng ABSoRPTIon PERFoRMAnCE
In recent years, several experimental works have been carried out to investigate the efficiency of CO 2 capture. Details on the effect of temperature, pressure, absorbent/solvent concentration, anion types, and alkyl chain length in cations, on the performance of CO 2 capture is further discussed in following subsections.
Effects of Temperature and Pressure
Gas absorption theories by chemical reaction have assumed in isothermal conditions to facilitate the experimental procedure. Generally, liquid phase temperature can increase due to the heat given off by the solution, or even by the reaction itself. In CO 2 removal with alkanolamine solution, high thermal effects have been recorded. [21] .They discovered that the solubility of CO 2 increased linearly with pressure, for both aqueous bheaa and in addition of MEA solution. A similar trend was also reported when they used aqueous [bmim] [BF 4 ]. The addition of ionic liquid was expected predominated the process by physical solubility of CO 2 . In terms of temperature effects, they found that there was not much change in CO 2 absorption when temperature was increased in the range of 298.15K-313.15K. This CO 2 solubility pattern is in agreement with findings of other researchers. Feng et al., [22] [Lys] to investigate the effect of temperature ranging 298K to 318K towards the absorption of CO 2 in ILs + MDEA aqueous solutions. They found that raising the temperature increased the absorption rate only during the first 20 minutes. This is due to the larger reaction rate and might be attributed to the solution becoming less viscous at higher temperatures, which led to higher diffusibility. However, a further increase of temperature resulted in less CO 2 amount being absorbed.
This similar trend was also seen by Xu et al., [24] [26] . Their finding is in agreement with the expected general trend. Equilibrium loading was found to decrease with temperature and increase with pressure. This indicated that more gas was present in the solution with a lower temperature, compared to a solution of higher temperature. This trend can be explained by the fact that vapor pressure increases with temperature. Based on Henry's law, the solubility of a gas in a liquid is proportional to the partial pressure of the gas above the surface of the liquid [29] . The same phenomenon was also reported by Anthony et al., [30] and Husson-Borg et al., [31] .
In 2012, Aziz et al., [27] demonstrated the effects of temperature and pressure on absorptionby conducting an experiment,usingaqueous mixtures of MDEA and [gua]+[FAP]−. They concluded that the solubility of carbon dioxide was inversely proportional to an increase in temperature and pressure.
Effects of Anions and Cations of Ionic Liquids
Anions and cations also provide significant impact on absorption systems and CO 2 solubility.
With respect to the influence of anion and cation, the effect of length of the alkyl chain was evaluated by Gonzalez-Miquel et al., [32] . They compared three different imidazolium based ionic liquids; 1-hexyl- Yunus et al., [33] Tf2N] had the greatest total of CO 2 absorbed compared to others, since the absorption performance depends on the length of chain. Aki et al., [34] reported that increasing the cation alkyl chain length of the ionic liquid will decrease the density of the ionic liquid and subsequently increase free volume. Space filling allows for greater absorption of CO 2 . Thus, it was concluded that an increase in the cation alkyl chain length, slightly increases the CO 2 solubility in the ionic liquid [35] .
Most studies have proved that the solubility of CO 2 was far more influenced by the nature of anions, compared to cations of the ILs [ 4 ]. The increasing fluorination of the ionic liquids resulted in higher absorption. Solubility was influenced by the strong interaction between anion gas and the molar volume of the ionic liquid. When the molar volume of the ILs increases, the void space eventually increases, allowing for more gas to be dissolved.
Similar solubility trends was also reported by Ramdin et al., [39] [46] , and due to the weaker ILs cation-anion interactions. Table  3 lists anion classification and CO 2 solubility. 
ConCLuSIon
Generally, the addition of ionic liquids into aqueous amine solution enhanced CO 2 absorption and CO 2 loading performance. However, in some cases there is still contrasting trends found by researchers. Absorption was seen to decrease with increasing temperatures, and linearly increased with increasing pressure. Carbon dioxide solubility was found to decrease with increased concentrations of amine or ionic liquids, due to the increase in viscosity and decresed presence of water molecules in the solution. Anions and cations significantly affects CO 2 absorption. Solubility is more affected by the nature of anions, compared to cations. Ionic liquids with fluoroalkyl groups absorb a high amount of CO 2 compared to non-fluorinated ionic liquids. Cation alkyl chains impart a slight effect on CO 2 solubility. Increasing the chain length will slightly increase CO 2 solubility. Selecting the right combination of amine-ionic liquid mixtures can improve the performance of CO 2 absorption.
